.AF ig 4 Six months after treatment 4-6 mR per hour, and as mentioned previously the nursing staff need not enter the room when the mould is in position, the radiation hazard is reduced to an acceptable level.
The method of treating Queyrat's erythroplasia or carcinoma-in-situ of the penis by an yttrium-90 mould technique was first described by Mantell & Morgan (1969) . The limited penetration of the beta particle irradiation is highly advantageous in the treatment of a very superficial lesion. Queyrat's erythroplasia is a very rare condition and only 2 cases have been so treated at The London Hospital, both successfully and without recurrence at five years.
Results
A total of 23 cases of carcinoma of the penis were treated at The London Hospital between 1954 and 1969, using mould therapy with radium needles, tantalum or iridium wire; primary tumour control was obtained by mould therapy alone in 15 (65 %). Four further cases required salvage surgery to bring the five-year survival up to 83 %. No stricture or necrosis occurred.
Iridium mould therapy was used to treat 9 of the 23 patients, between 1964 and 1969. Primary tumour control was obtained in 8 and one required salvage surgery, resulting in an overall 100 % cure rate.
Although the number is small, the cure rate is at least as good as, if not better than, that reported by Duncan & Jackson (1972 External Beam Therapy The comparison of two modes of therapy is ideally carried out by means of a random controlled clinical trial. However, where the incidence of the disease is low, as in carcinoma of the penis, this is impracticable and resort must be made to retrospective analysis. It is consequently desirable to know the incidence of the disease and any change therein over the period of study. Furthermore, it is equally desirable to know how all cases seen were managed so that an appreciation of the degree and variation of selection applied can be made.
The number of patients registered with the Manchester Regional Cancer Epidemiology Unit with a diagnosis of carcinoma of the penis in the period 1962-70 is shown in Table 1 . The total of 236 represents an average of 26 cases per year over the nine-year period. The age specific incidence rates are also shown in Table 1 .
In their published data the Office of Population Censuses and Surveys combines penis with scrotum, epididymis, spermatic cord, &c, in a group 'other and unspecified male genital organs' (ICD code 179). The number of patients with malignant disease in this group of sites in England and Wales (1966) was 353 and the incidence was 1.5 per 100 000 males. The figures from the Manchester Region therefore seem to correspond reasonably well with the published data. The considerably higher incidence of the disease in aged males is to be noted, for this undoubtedly is an important influence in the selection of the treatment method.
The changes in the total number of previously untreated cases referred to the Christie Hospital & Holt Radium Institute and the changes in treatment techniques over the period 1944-69 are as shown in Fig 1. It is apparent that the number of previously untreated cases referred has decreased by more than half during the period considered.
The principal change in the method of radiotherapy used has been the replacement of the As previously indicated, the cylindrical mould was the preferred method of irradiation until the 1960s, consisting as it did of an arrangement of rings of radium or cobalt-60 concentric with and at a determined distance from an inner cylinder containing the penis. The mould therefore consisted of an inner cylinder to hold the penis over which was placed the coaxial outer cylinder loaded with radium or cobalt-60. To avoid an uncomfortably long wearing time per day, relatively large amounts of radium or its equivalent were required; to deliver a dose of 6000 R in 8 days on the inner cylinder with a daily application of about 10 hours, the average total radium loading was about 150 mg.
This was undoubtedly an arduous and somewhat tedious treatment for the patient. The construction of the mould required quite a high degree of technical expertise and in both its loading and in the subsequent nursing of the patient there was a measurable exposure of radiation to staff involved. Even when the cylindrical mould was the preferred method of treatment there were a number of patients where the shortness of the organ or some other anatomical variation rendered the arc of the mould undesirable. These patients are treated by external beam therapy using a short FSD radium beam unit with some success. Following this experience, the technique of external beam therapy for carcinoma of the penis with megavoltage X-rays was developed (Duncan & Jackson 1972) and this is now the treatment of choice.
Selection ofClinical Material
During the period 1964-71 32 patients with histologically proven squamous cell carcinoma of the penis were treated by megavoltage X-rays. The lesions treated were confined to the glans and prepuce. Patients were primarily in the younger age groups, where preservation of the organ was obviously desirable, surgery being preferred for the aged or where the lesion had extended to involve the corpora.
Method
A cylinder is moulded in cellulose acetate sheet for each patient. A parallel pair of opposed fields are used with wax facings; these are built up with unit density wax to ensure a minimum thickness of 1 cm. The mean inter-field distance is of the order of 5 cm. The field sizes used to subtend the tumour with an adequate margin have varied from 5 x 5 cm to 8 x 6 cm. Using a 4 MV linear accelerator the doses given are 5250-5500 rads in 16 exposures over 22 days. This treatment has the advantage that it can be given on an outpatient basis. As a rule no preliminary surgery apart from a biopsy has been necessaiy. The ensuing radiation reaction following the treatment has generally been mild and settles within four weeks. Certainly among the younger patients, the majority questioned thereafter could achieve a satisfactory erection and were able to resume normal relations.
In the final analysis the three prime factors to be considered are control of the primary tumour, morbidity, and survival rates. If, as so often in trials in malignant disease, there are only minor differences between the varying methods of therapy, then the factors affecting choice of therapy are qualitative ones such as versatility, simplicity, availability of resources, &c.
In this present series of 32 cases treated by megavoltage X-ray therapy, control of the primary tumour as assessed at three years was achieved in 27 out of 32 cases, or a little over 84% (Table 2 ). If control is not achieved it will in fact usually be manifest within 12 months of the original treatment. This may be compared with as similar a group of cases as can be obtained by retrospective study treated by mould therapy over the period where the primary control rate was 50.8%. In the group of 32 cases treated by megavoltage, only 3 subsequently developed histologically positive inguinal nodes. In the whole series treated by megavoltage, 3 patients died of their disease of whom one refused surgery for recurrent disease. Partial amputation for recurrence was carried out in 5 cases. Three cases developed radionecrosis which required amputation as compared with no cases treated by mould. Ten (30%) developed a urethral stricture which was usually of the meatus and which required dilatation; no stricture was of great severity. The only late change observed has been the development of mild radiation stigmata in the treated skin of the organ.
Survival Rates
The crude survival rates for this series were 78 % at three years and 79 % at five years. A comparison with those cases treated by radium beam and mould therapy (Table 3 ) shows no significant difference in survival rates between the three methods of radiotherapy supplemented by surgery.
External beam therapy for carcinoma of the penis therefore affords a superior method of local control of the primary lesion with an acceptable degree of morbidity. The facility of the treatment is a considerable asset, requiring as it does minimal technical expertise. It is a practical outpatient treatment with minimal radiation exposure to staff involved.
Finally it is of interest to estimate the dose of irradiation to the patient's testes. From a parallel pair megavoltage X-ray treatment delivering a tumour dose to the penis of 5500 rad in three weeks, the dose to the testes would be between 200 and 300 rad; from a coaxial ring mould the dose would be of the order of 4-5 times greater.
Surgical Treatment
Over the past ten years, 83 patients with carcinoma of the penis have been treated in the Sheffield National Centre for Radiotherapy, or by surgeons in the Sheffield area. Five of these patients seen in an advanced stage of the disease were not treated and have been excluded from this survey. Of the remaining 78, 51 (65%) have been treated by surgery in the first instance and 27 (35 %) by radiotherapy. This is in marked contrast to the results given in 1965 (Murrell & Williams) when 75 % of the patients were treated by radiotherapy. The mean age of patients treated by radiotherapy was 57.7 years, and of those undergoing surgery 67.7 years.
The age incidence is shown in Table 1 , the ages varying from 27 years to 86 years with a mean age of 62.7 years which is the same as that reported in 1965.
A biopsy was obtained from the primary lesion in all the patients and was a squamous cell carcinoma. The tumour was poorly differentiated in 6 patients, well differentiated in 62 and moderately well differentiated in 10.
These patients have been staged retrospectively according to the classification of Jackson (1966) 
Treatment
Circumcision: In 9 patients the lesion was confined to the foreskin and was removed by circumcision only. A local recurrence in one patient required further local excision. Palpable lymph nodes were present in 3 patients and a block dissection was performed on one side in one of them but the nodes were not involved. All these patients survived five years.
Partial amputation was performed on 31 patients, excising the lesion at least 2 cm from the proximal edge and suturing the spatulated urethra to the skin. In 2 the tumour recurred in the shaft, necessitating further amputation four and ten months following the primary surgery. Lymph nodes were palpable in 16 of these 31 patients. Four had obvious malignant nodes and had radiotherapy; they survived 7,9,14 and 17 months.
In 4 of the remaining 12 patients the lymph nodes
